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PRELIMINARY AMENDMENT 



Director of the United States Patent and Trademark Office 
US Patent and Trademark Office 
Washington, D.C. 20231 



Sir: 



Prior to examination, please amend the above identified application as follows: 
In the Specification : 

Please insert at page 1, line 15, the following paragraph: 
- RELATED PATENT APPLICATIONS 

This application is a continuation of US Patent Serial No. 09/463,320, filed 
January 22, 2000 which is a continuation of PCT/IL99/00444, filed August 17, 1999, 
which claims priority from U.S. Patent Application No. 09/161,659, filed September 29, 
1998, which is a continuation-in-part of U.S. Patent Application No. 09/130,367, filed 
August 7, 1998, which is a continuation-in-part of U.S. Patent Application No. 
09/024,195, filed February 17, 1998. In addition, PCT/IL99/00444 claims priority from 
PCT/US99/02664, filed February 8, 1999, which claims priority from U.S. Patent 
Application Nos. 09/024,195 and 09/130,367. - 
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In the Claims : 

Cancel Claims 1 - 36, and add claims 37 - 100 attached herewith. Claim 37-100 
correspond to Claims 1 - 64 of PCT Application No. IL99/00444. 

37. (NEW) A method of expanding a population of cells, while at the same 
time inhibiting differentiation of the cells, the method comprising the step of 
providing the cells with conditions for cell proliferation and, at the same time, for 
reducing a capacity of said cells in utilizing copper. 

38. (NEW) The method of claim 37, wherein the cells are in-vivo, where 
said conditions for cell proliferation are naturally provided, whereas reducing said 
capacity of the cells in utilizing transition metals is effected by administering a 
transition metal chelator which binds copper. 

39. (NEW) The method of claim 38, wherein reducing said capacity of the 
cells in utilizing copper is further effected by administering Zinc. 

40. (NEW) The method of claim 37, wherein the cells are in-vivo, where 
said conditions for cell proliferation are naturally provided, whereas reducing said 
capacity of the cells in utilizing copper is effected by administering Zinc. 
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41. (NEW) The method of claim 40, wherein reducing said capacity of the 
cells in utilizing copper is further effected by administering a transition metal chelator 
which binds copper. 

42. (NEW) The method of claim 37, wherein reducing said capacity of the 
cells in utilizing copper is effected by a transition metal chelator that binds copper. 

43. (NEW) The method of claim 42, wherein said transition metal chelator 
is selected from the group consisting of polyamine chelating agents, ethylendiamine, 
diethylenetriamine, triethylenetetramine, triethylenediamine, tetraethylenepentamine, 
aminoethylethanolamine, aminoethylpiperazine, pentaethylenehexamine, 
triethylenetetramine-hydrochloride, tetraethylenepentamine-hydrochloride, 
pentaethylenehexamine-hydrochloride, tetraethylpentamine, captopril, penicilamine, 
N,N'-bis(3-aminopropyl)-l,3-propanediamine, N,N,Bis (2 animoethyl) 1,3 propane 
diamine, 1 ,7-dioxa-4, 1 0-diazacyclododecane, 1 ,4,8, 1 1 -tetraaza 
cyclotetradecane-5,7-dione, 1 ,4,7-triazacyclononane trihydrochloride, 
]-oxa-4,7,10-triazacyclododecane, 1,4,8, 12-tetraaza cyclopentadecane, 
1 ,4,7,10-tetraaza cyclododecane. 

44. (NEW) The method of claim 37, wherein the cells are ex-vivo. 

45. (NEW) The method of claim 44, wherein providing the cells with said 
conditions for cell proliferation include providing the cells with nutrients and with 
cytokines. 
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46. (NEW) The method of claim 45, wherein said cytokines are early 
acting cytokines. 

47. (NEW) The method of claim 46, wherein said early acting cytokines 
are selected from the group consisting of stem cell factor, FLT3 ligand, interleukin-6, 
thrombopoietin and interleukin-3. 

48. (NEW) The method of claim 45, wherein said cytokines are late acting 
cytokines. 

49. (NEW) The method of claim 48, wherein said late acting cytokines are 
selected from the group consisting of granulocyte colony stimulating factor, 
granulocyte/macrophage colony stimulating factor and erythropoietin. 

50. (NEW) The method of claim 44, wherein said cells are selected from 
the group consisting of hematopoietic cells, neural cells and oligodendrocyte cells, 
skin cells, hepatic cells, embryonal stem cells, plant cells, muscle cells, bone cells, 
mesenchymal cells, pancreatic cells, chondrocytes and stroma cells. 

51. (NEW) The method of claim 50, wherein said cells are derived from a 
source selected from the group consisting of bone marrow, peripheral blood and 
neonatal umbilical cord blood. 

52. (NEW) The method of claim 50, wherein said cells are enriched for 
hematopoietic CD34+ cells. 



5 



53. (NEW) The method of claim 37, wherein said cells are selected from 
the group consisting of non-differentiated stem cells and committed progenitor cells. 

54. (NEW) A method of hematopoietic cells transplantation comprising the 
steps of: 

(a) obtaining hematopoietic cells to be transplanted from a 
donor; 

(b) providing said cells ex-vivo with conditions for cell 
proliferation and, at the same time, for reducing a capacity of said cells 
in utilizing cooper, thereby expanding a population of said cells, while 
at the same time, inhibiting differentiation of said cells; and 

(c) transplanting said cells to a patient. 

55. (NEW) The method of claim 54, wherein said donor and said patient 
are a single individual. 

56. (NEW) The method of claim 54, wherein obtaining said hematopoietic 
cells is from a source selected from the group consisting of peripheral blood, bone 
marrow, neonatal umbilical cord blood and embryonal stem cells. 

57. (NEW) The method of claim 56, wherein obtaining said hematopoietic 
cells further includes enriching said cells for stem cells. 



58. (NEW) The method of claim 56, wherein obtaining said hematopoietic 
cells further includes enriching said cells for progenitor cells. 

59. (NEW) A method of genetically modifying stem cells with an exogene 
comprising the steps of: 

(a) obtaining stem cells to be genetically modified; 

(b) providing said cells ex-vivo with conditions for cell 
proliferation and, at the same time, for reducing a capacity of said cells 
in utilizing cooper, thereby expanding a population of said cells, while 
at the same time, inhibiting differentiation of said cells; and 

(c) genetically modifying said cells with the exogene. 

60. (NEW) The method of claim 59, wherein genetically modifying is 
effected by a vector including the exogene. 

61 . (NEW) A method of adoptive immunotherapy comprising the steps of: 

(a) obtaining progenitor hematopoietic cells from a patient; 

(b) providing said cells ex-vivo with conditions for cell 
proliferation and, at the same time, for reducing a capacity of said cells 
in utilizing cooper, thereby expanding a population of said cells, while 
at the same time, inhibiting differentiation of said cells; and 

(c) transplanting said cells to the patient. 

62. (NEW) A method of mobilization of bone marrow stem cells into the 
peripheral blood of a donor for harvesting the cells comprising the step of: 
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(a) administering to the donor an agent for reducing a 
capacity of said cells in utilizing cooper, thereby expanding a 
population of stem cells, while at the same time, inhibiting 
differentiation of said stem cells; and 

(b) harvesting the cells by leukapheresis. 

63. (NEW) The method of claim 62, further comprising the step of 
administering the donor a cytokine. 

64. (NEW) The method of claim 63, wherein said cytokine is selected from 
the group consisting of stem cell factor, FLT3 ligand, interleukin-6, thrombopoietin, 
interleukin-3, granulocyte colony stimulating factor, granulocyte/macrophage colony 
stimulating factor and erythropoietin. 

65. (NEW) The method of claim 62, wherein said agent is selected from 
the group consisting of a transition metal chelator and Zinc. 

66. (NEW) A method of decelerating maturation/differentiation of 
erythroid precursor cells for the treatment of p-hemoglobinopathic patients 
comprising the step of administering to the patient an agent for reducing a capacity of 
said cells in utilizing cooper, thereby expanding a population of stem cells, while at 
the same time, inhibiting differentiation of said stem cells, such that upon natural 
removal of said agent from the body, the stem cells undergo accelerated maturation 
resulting in elevated production of fetal hemoglobin. 



67. (NEW) The method of claim 66, wherein said agent is selected from 
the group consisting of a transition metal chelator and Zinc. 

68. (NEW) A therapeutical ex-vivo cultured cell preparation comprising 
ex-vivo cells propagated in the presence of an agent, said agent reducing a capacity of 
said cells in utilizing cooper, thereby expanding a population of said cells, while at the 
same time, inhibiting differentiation of said cells. 

69. (NEW) The method of claim 68, wherein said agent is selected from 
the group consisting of a transition metal chelator which binds copper, and Zinc. 

70. (NEW) A method of preservation of stem cells comprising the step of 
handling the stem cell in at least one of the steps selected from the group consisting of 
harvest, isolation and storage, in a presence of a transition metal chelator which binds 
copper and/or Zinc. 

71. (NEW) Stem cell collection bags, separation and washing buffers 
supplemented with an effective amount or concentration of a transition metal chelator 
which binds copper and/or with Zinc, which inhibits cell differentiation. 

72. (NEW) An assay of determining whether a transition metal chelator 
which binds copper causes inhibition or induction of differentiation, the assay 
comprising the step of culturing a population of stem or progenitor cells or cells of a 
substantially non-differentiated cell line, in the presence of the transition metal 
chelator and monitoring differentiation of said cells, wherein if differentiation is 
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increased as is compared to non-treated cells, the transition metal chelator induces 
differentiation, whereas if differentiation is decreased or as compared to non-treated 
cells, or if differentiation is absent altogether, the transition metal chelator inhibits 
differentiation. 

73. (NEW) An assay of determining whether a transition metal chelator 
which binds copper causes inhibition or induction of differentiation, the assay 
comprising the step of culturing a population of cells in the presence of the transition 
metal chelator and monitoring copper content of said cells, wherein if the copper 
content of said cells is increased as is compared to non-treated cells, the transition 
metal chelator induces differentiation, whereas if copper content is decreased as 
compared to non-treated cells the transition metal chelator inhibits differentiation. 

74. (NEW) A method of inducing differentiation in a population of cells, 
the method comprising the step of providing the cells with a transition metal chelator 
which binds copper and which is effective in inducing cell differentiation. 

75. (NEW) The method of claim 74, wherein the cells are in-vivo. 

76. (NEW) The method of claim 74, wherein the cells are grown ex-vivo. 

77. (NEW) The method of claim 74, wherein the cells are hematopoietic 

cells. 
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78. (NEW) The method of claim 74, wherein the cells are selected from the 
group consisting of normal cells and cancer cells. 

79. (NEW) The method of claim 74, wherein said transition metal chelator 
is a tripeptide. 

80. (NEW) The method of claim 74, wherein said transition metal chelator 
is selected from the group consisting of GGH, GHL and 1,4,8,1 1-tetraaza 
cyclotetradecane. 

81. (NEW) The method of claim 74, wherein said transition metal chelator 
is GGH. 

82. (NEW) The method of claim 74, wherein said transition metal chelator 
is a peptide or a peptide analog. 

83. (NEW) The method of claim 74, wherein said transition metal chelator 
includes a peptide sequence. 

84. (NEW) The method of claim 83, wherein said peptide sequence is 
selected from the group consisting of SEQ ID NOs:l and 2. 

85. (NEW) The method of claim 74, wherein said cells are selected from 
the group consisting of hematopoietic stem or progenitor cells, neural stem or 
progenitor cells, oligodendrocyte stem or progenitor cells, skin stem or progenitor 
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cells, hepatic stem or progenitor cells, muscle stem or progenitor cells, bone stem or 
progenitor cells, mesenchymal stem or progenitor cells, pancreatic stem or progenitor 
cells, stem or progenitor chondrocytes, stroma stem or progenitor cells, embryonal 
stem cells and cultured expanded stem or progenitor cells. 

86. (NEW) The method of claim 74, wherein said cells are derived from a 
source selected from the group consisting of bone marrow, peripheral blood and 
neonatal umbilical cord blood. 

87. (NEW) The method of claim 74, wherein said cells are enriched for 
hematopoietic CD34+ cells. 

88. (NEW) The method of claim 74, wherein said cells are selected from 
the group consisting of non-differentiated stem cells and committed progenitor cells. 

89. (NEW) A method of inducing terminal differentiation in acute 
leukemic cells, the method comprising the step of providing the cells with a transition 
metal chelator which binds copper and which is effective in inducing cell 
differentiation. 

90. (NEW) The method of claim 89, wherein said cells are selected from 
the group consisting of in-vivo and ex-vivo cells. 

91. (NEW) A method of induction of differentiation of non-leukemic 
hematopoietic progenitor cells, the method comprising the step of providing the cells 
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with a transition metal chelator which binds copper and which is effective in inducing 
cell differentiation. 

92. (NEW) The method of claim 91, wherein said cells are selected from 
the group consisting of in-vivo and ex-vivo cells. 

93. (NEW) A method of ex-vivo differentiation of normal stem cells into 
lineage committed progenitor cells, the method comprising the step of providing the 
cells with a transition metal chelator which binds copper and which is effective in 
inducing cell differentiation. 

94. (NEW) A method of ex-vivo differentiation of stem cells into dendritic 
cell committed progenitors, the method comprising the step of providing the cells with 
a transition metal chelator which binds copper and which is effective in inducing cell 
differentiation. 

95. (NEW) A pharmaceutical composition for inducing differentiation in a 
population of cells, comprising transition metal chelator which binds copper and 
which is effective in inducing cell differentiation, and a pharmaceutically acceptable 
carrier. 

96. (NEW) The composition of claim 95, wherein said transition metal 
chelator is a tripeptide. 
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97. (NEW) The composition of claim 95, wherein said transition metal 
chelator is selected from the group consisting of GGH, GHL and 1,4,8,1 1-tetraaza 
cyclotetradecane . 

98. (NEW) The composition of claim 95, wherein said transition metal 
chelator is GGH. 

99. (NEW) The composition of claim 95, wherein said transition metal 
chelator is a peptide or a peptide analog. 

100. (NEW) The composition of claim 95, wherein said transition metal 
chelator includes a peptide sequence. 
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REMARKS 



Applicant is filing this application as a Continuation Application of US Application 
09/463,320 filed January 22, 2000. 

Claims 1 - 64 from PCT Application No. IL99/00444 filed August 17, 1999 which 
was published as WO 00/18885 are included in this application as Claims 37 - 100. 

Attached hereto is a marked-up version of the changes made to the 
specification by the current amendment. The attached page is captioned "Version 
with markings to shown changes made." 

Claims 1 - 36 as originally filed have been cancelled. Claims 37-100 now appear 
in the application. 



Respectfully submitted, 




Sol Sheinbein 
Registration No. 25,457 
Attorney for Applicant 



Date: November 14, 2001 
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VERSION WITH MARKINGS TO SHOWN CHANGES MADE 
In the Specification : 

Paragraph beginning at page 1 of line 15 has been amended as follows: 
- RELATED PATENT APPLICATIONS 

This application is a continuation of US Patent Serial No. 09/463,320, filed 
January 22, 2000 which is a continuation of PCT/IL99/00444, filed August 17, 1999, 
which claims priority from U.S. Patent Application No. 09/161,659, filed September 29, 
1998, which is a continuation-in-part of U.S. Patent Application No. 09/130,367, filed 
August 7, 1998, which is a continuation-in-part of U.S. Patent Application No. 
09/024,195, filed February 17, 1998. In addition, PCT/IL99/00444 claims priority from 
PCT/US99/02664, filed February 8, 1999, which claims priority from U.S. Patent 
Application Nos. 09/024,195 and 09/130,367. ~ 



